range of Cr: 315-147229, Ni: 37.5-9592, and Co: 2.78-6439 ng/g, respectively, though the concentrations recommended should not be more than 5 ppm of each metal in consumer products or 1 ppm for health protection (4) . In addition, considerable amounts of NPs (at least one dimension <100 nm) were found in tattoo inks (5) . Carbon black NPs in a black ink (the most frequent tattoo color) is considered as a potential carcinogen (group 2B) due to their high reactivity (5) and black inks are possibly transported into the human body through lymphatic system (6) . Titanium dioxide (TiO 2 ) NPs in white pigment was genotoxic in vivo (7) . Tattoo inks contain a wide variety of PAHs such as benzo(a)pyrene (group 1; carcinogenic to humans), benzo(a)anthracene, benzo(k)fluoranthene, benzo(b)fluoranthene, chrysene, and naphthalene (8) . In the commercial black tattoo inks, PAHs were present at concentrations of 0.14-201 μg/g (3). Remarkably, benzo(a)pyrene, one of the most potent PAH carcinogens, was detected at the highest concentration of 1.02 μg/g among the analyzed tattoo ink samples, which is 200 times higher than the level by the Council of Europe (0.005 μg/g). However, there are no recommendations for benzo(a)anthracene, benzo(k)fluoranthene, ben-zo(b)fluoranthene, chrysene and naphthalene, classified as Group 2B (8) . "Are existing guidelines for the safety of tattoo inks enough for evaluating the toxicological effects of tattoo inks on human health?" In fact, tattoo inks can contain simultaneously metal, NPs and PAHs (3, 9) . Especially in a black ink, tattoo inks commonly include both NPs and PAHs due to the production by controlled combustion (2, 8) . To date, there has been little research studied on assessing overall toxicity of tattoo inks as a mixture of substances including toxic metals, NPs, PAHs, and other unknown substances. Production and transformation of byproducts and chemical reaction in the mixture form of tattoo inks in human body could contribute toward the antagonistic or the synergistic toxicity. As some fraction of toxicologically active substances in tattoo inks are also unknown, the assessment of overall toxicity in tattoo inks to human is used to determine the potential for overall toxicological impact on human health. Thus, the development of an approach for comprehensively assessing the overall toxicological impact of tattoo-associated health risk in tattoo inks should be further considered. Meanwhile, a strict and detailed legislation for tattoo inks manufacturing, tattooing practice, and systemic toxicity evaluation of tattoo ink ingredients should be required for public health and safety. Simultaneously, health education about tattooing in school will help to increase students' awareness of tattoo-associated health risk.
